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to note that in the process of counting, we do not begin with 0. There never was 
a year 0. In dating our letters, we make clear this point. Suppose that on the 
second day after the Christian Era, a letter had been dated ; using our present 
conventions, the letter would have been dated January 2, 1 ; and this would 
mean 2 days of year one. So December 30, 1, would mean 364 days of year 1 ; 
and not until midnight of December 31, was the year 1 completed. As with the 
year, so with the century. December 30, 99, means 364 days, or ff f of the 99th 
year, or 98 years -|-|f| of 1 year; December 27, 1899, means 361 days of the 
1899th year since the Christian Era, or 1898 years+361 days or 1898 years+f|^ 
of 1 year, or the 361st day of the 99th year of the 19th century. 

B. F. FiNKEL. 



ALGEBRA. 

9S. Proposed by STLVESTEB BOBIHS, North Branch Depot, N. J. 

Substitute vumbers in place of the letters in the following pattern : 

A=i/(8Pa2 62c2)=81abc ft'+c', a2+c^ a« +6"; and compute the areas 

and sides of the whole nest of integral, rational triangles. 

Solution by M. A. GRUBSK, A. M., War Department, Washington, D. C. 

Sides of general triangle are a^ +6*, a^+c", and 6^+c^. 
Whence A=i/[(a«+&*-t-c^)a«&2(.8-] 

.•. 81*=a^+62+c*=the sum of three squares. 

When (3'')'=the sum of three integral squares, I have found that 

3"+2m — 1 3"— 1+1 

J =:the number of sets of three squares, of which ~— are prime sets 

3»-i_|_2n_3 
and -J- are multiple sets. 

But 81«=(3*)»; whence ?^±?|^=22. 

,'. There are 22 sets of three integral squares whose respective sums=i81*. 
.•. Also, there are 22 different integral, rational triangles whose respective 
areas=81a6c. 

Following are the 22 sets of three integers the sum of whose squares is 
8P, =6561: 

I, 28, 76 ; 1, 44, 68 ; 6, 21, 78 ; 6, 30, 76 ; 6, 42, 69 ; 8, 16, 79 ; 8, 49, 64 
9, 36, 72 ; 16, 23, 76 ; 16, 41, 68 ; 16, 47, 64; 17, 56, 56 ; 20, 44, 65 ; 20, 55, 66 
21, 42, 66; 23, 44, 64 ; 27, 54, 54; 28, 41, 64; 30, 30, 69; 32, 49, 56; 36, 36, 63 
and 40, 44, 65. 

From these we derive the following 22 integral, rational triangles : 
(1). Sides=785 [=12+28^], 5777 [=12+76«], 6560 [=288+76"]; area 

=172368=81 X 1 X 28 X 76. 
(2). Sides=1937, 4625, 6560 ; area=242352. 
(3). Sides=477, 6120, 6625 ; area=796068. 
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Sides=936, 5661, 6525 ; area=T093600. 
Sides=1800, 4797, 6525 ; area=1408428. 
Sides=320, 6305, 6497 ; area=819072. 
Sides=2465, 4160, 6497 ; area=2032128. 
Sides=1377, 5265, 6480 ; area=1889568. 
Sides=785, 6032, 6305 ; area=2265408. 
Sides=1937, 4880, 6305 ; area=3613248. 
Sides^2465, 4352, 6305 ; aiea=3898368. 
8ides=3425, 3425, 6272 ; area=:::4318272. 
Side8=2336, 4625, 6161 ; area=4633200. 
Sides=3425, 3536, 6161 ; area=4989600. 
Sides=2205, 4797, 6120 ; area=4715172. 
Sides=2465, 4625, 6032; area==5246208. 
8ides=3645, 3645, 5832 ; area==6377292. 
Sides=2465, 4880, 5777 ; area=-5961232. 
Sides=l800, 6661, 5661 ; area=5030100. 
8ides=3425, 4160, 5537 ; area-=7112448. 
S)des=:2592, 5266, 5265 ; area=6613488. 
Sides=:3536, 4625, 4961 ; area=7840800. 



Also solved by BLMEB SCBUYLEB, and CBAS. C. CB088. 

90. Proposed by F. H. PBIEST, Mona House, St. Louis, Uo. 

How many different numbers may be written with the nine digits and zero, using 
them singly and in groups of from one to ten digits each, and using no figure but once in 
each group ? How many more numbers may be written by repeating the digits and zero 
at pleasure in each group ? 



Solution by G. B. M. ZEBB, A. M., Ph. D., Professor oi Mathematics and Science, Chester High School, Ches- 
ter, Fa.; and 0. B. aODLD, Colorado College, Colorado Springs, Col. 

We will not regard zero as a number. 

(1). "P^ will be used to denote the number of permutations of n things 
taken r at a time. 

Then ^ "P, =10. This includes zero. 

.". ^*P,—1=:^9 when taken singly. 

' "Pg^^QO. This includes those that have zero for the first digit, and were 
therefore included in the first group ,i. e. 9 is the sama as 09. 

Hence we proceed as follows : 

'op,-l=10— 1=9, taken 1 ata time. 

i°Pg-»Pi=90-9=81, taken 2 at a time. 

"•Pa -"Pj =720- 72=648, taken 3 at a time. 

I'P^-'Pg =5040-504=4536, taken 4 at a, time. 

i»P5-9P4=30240-3024=272]6, taken 5 at a time. 

i»Ps-9P6=151200-15120=136080, taken 6 at a time. 

1 op, -9Pg=604800- 60480=544320, taken 7 at a time. 

i»Pj-9P,=18]4400-181440=1632960, taken 8 at a time. 



